The lipid fraction occupying about 20 to 30 per cent of the ceruminal volume was extracted by the fractionation method previously reported. The lipid fraction from the dry and wet types of cerumen collected from the Japanese children was further separated into several kinds of lipid component by silicic acid column chromatography.
In the foregoing report,1 the authors reported on the solvent fractionation of normal human ceruminal components into four fractions. In the present paper, the results are presented regarding the lipid composition (Fr. I) of the dry and wet types of cerumen.
MATERIALS AND METHODS

1) Silicic acid column chromatography
An absorbent silicic acid (Mallinckrodt, U.S.A., 100 mesh) was used for the separation of less polar lipids (LPL) from polar lipids (PL). Silica Gel (Kanto Kagaku, Japan, 100 mesh) was used for further separation of triglyceride from fatty acids.
2)
Thin layer chromatography 3) Infrared spectroscopy The less polar lipids and the polar lipids were separately dissolved in CC14 in a concentration of approximately 10% and were subjected to infrared spectroscopy with a Hitachi Infrared Spectrophotometer.
4)
Gas chromatography 
5) Chemical analysis
Phosphorus was determined according to the Bartlett method2 and sugar by the anthrone method3 using galactose as the standard . RESULTS 
1) Fractionation of lipids
Separation of the less polar lipids from the polar lipids . Fr. I in a quantity of 213 mg obtained from the dry type of cerumen was dissolved in 10 mg of chloro form, applied to a silicic acid column (Mallinckrodt , 10 cm by 1.8 cm) and succes sively eluted with 400 ml of chloroform , 200 ml of the chloroform-methanol mixture (C-M) (1: 1) and 200 ml of methanol. The less polar lipid fraction (156 mg) designated as D-LPL was obtained from the chloroform eluate , and the polar lipid (56 mg), termed D-PL, from the eluate with methanol. The lipid fraction (153 mg) from the wet type was also separated into two fractions using a silicic acid column (Mallinckrodt, 10 cm by 14 cm), that is, the less polar lipid fraction, W-LPL (80 mg), and the polar lipid fraction, W-PL (69 mg).
The polar lipid fractions from the both types of cerumens. Frs. D-PL and W-PL contained nitrogen, phosphorus and sugar as galactose as follows: Fr. D-PL; N, 2.1%, P, 0.9% and sugar, 1.2%: W-PL; N, 2.2%, P, 0.7% and sugar, 1.3%. However, neither nitrogen, phosphorus, nor sugar was detected in the less polar lipids.
Fractionation of the less polar lipids. The less polar lipid fraction (156 mg) from the dry type of cerumen (Fr. D-LPL) was dissolved in 220 ml of hexane and applied to a silicic acid column (Mallinckrodt, 10 cm by 1.4 cm). Elution was carried out stepwise with 100 ml of each of the following hexane-ether mixtures: Fig. 1 in which six subfractions were termed E-2 (64 mg), E-5 (20.5 mg), E-10 (14.6 mg), E-20 (34 mg), E-50 (8.9 mg), and E-100 (10 mg), respectively.
The less polar lipid fraction (80 mg) from the wet type (fraction W-LPL) was also treated in the same manner and fractionated into six subfractions: E-2 (72.1 mg), E-5 (12.4 mg), E-10 (4.5 mg), E-20 (13.3 mg), E-50 (21.1 mg) and E-100 (5.7 mg).
A subfraction, E-5, which was a mixture of triglycerides and free fatty acids as will be shown later, was subjected to column chromatography using silica gel (Kanto Kagaku, Japan).
The subfraction E-5 (28 mg) from the dry type (D-LP, E-5) was dissolved in 10 ml of hexane, applied to a silica gel column, and the stepwise elution was performed with 50 ml of each of the following hexane-ether mixtures: 98: 2, 95: 5, 90: 10, 80: 20, 50: 50 and 0: 100. The mean flow rate was 2 ml per minute and the effluent was collected per 30 ml in 12 tubes. After the subfraction, E-5 (80 mg) from the wet type, W-LPL, E-5 , was treated in the same manner, the combined eluate of H-E (90 :10 and 80: 20) was designated as E-5-1 , and that of H-E (50: 50 and 0: 100) as E-5-2. The results of their chromatographic analysis in the case of the wet type are shown in Fig. 2 .
Fractionation of the polar lipids. The polar lipids (56 mg) from the dry type of cerumen (Fr. D-PL) were dissolved in 10 ml of chloroform, and applied to a 
2) Identification of lipids
Identification by thin layer chromatography. Thin layer chromatograms showed that out of Fr. LPL, E-2 gave only one spot identical with that of cholesterol ester, and E-5-1 only one corresponding to triglycerides. The other fractions, E-5-2, E-10 and E-20, E-50 and E-100, gave spots corresponding to fatty acids, free cholesterol, diglycerides and monoglycerides, respectively (cf. Fig. 1 ). On thin layer chromatograms of Fr. PL from the both types of cerumens, Frs. M-2 and M-5 (polar lipid A) showed also two or three spots corresponding to monoglycerides or ceramides. The other fractions, M-10, M-20 and M-25, gave several faint spots, some of which corresponded to the known lipids such as cerebroside and lecithin (cf. Fig. 3 ). Identification by infrared spectroscopy. Infrared spectra showed that in Fr. LPL. E-2 was composed mainly of cholesterol ester; E-5-1, of triglycerides; E-5-2, of fatty acids; E-10 and E-20, of free cholesterol; E-50 and E-100, of lower glycerides. There were no differences in the infrared spectroscopical analyses of the corresponding fractions between the dry and wet types of cerumens.
It was also noted that infrared spectra of Frs. PL, M-2 and M-5, prepared from the both types of cerumens and tentatively termed polar lipid A, yielded the absorption of carbonyl (1,730 cm-1) as well as of acid amide (1,650, 1,690 cm-1), as shown in Fig. 4 , both of which were not eliminated by mild alkaline treatment. Identification by gas chromatography. Fatty acid compositions of the less polar lipids were as follows.
(A) Fr. LPL, E-2: Cholesterol ester. As shown in Fig. 5 , gas chromato grams of Fr. E-2 from the both types of cerumens showed several peaks, in which four prominent ones were identical with palmitic , 16-0, palmitoleic, 16-1, oleic, 18-1 and arachidonic acid, 20-4 , respectively. The fatty acid compositions were as follows. In the dry type: 16-1 , 23%; 20-4, 18%; 16-0, 17%; 18-1, 8% and other acids, 34%. And in the wet type; 16-1 , 20%; 16-0, 15%; 18-1, 10%; and other acids, 32%. (B) Fr. LPL, E-5-1: Triglycerides. Fr. E-5-1 from the both types of cerumens showed ten peaks by gas chromatography as shown in Fig. 5 , in which prominent five were identical with palmitic, 16-0; palmitoleic, 16-1; stearic, 18-0; oleic, 18-1; and linoleic acid, 18-2. Their fatty acid compositions were as follows. In E-5-1 from the dry type: 16-0, 21%; 18-1, 20%; 18-2, 14%; 18-0, 11.5%; 16-1, 4%; and other acids, 29.5%. And in E-5-1 from the wet type: 16-0, 25%; 16-1, 19%; 18-1, 13.5%; 18-0, 4%; 18-2, 3.5%; and other acids, 35%.
(C) Fr. LPL, E-5-2: Free fatty acids. Gas chromatograms of Fr. E-5-2 from the both types of cerumens showed several peaks in which prominent four were identical with palmitic, 16-0; palmitoleic, 16-1; stearic, 18-0; and oleic acid, 18-1 (see Fig. 6 ). In addition, many short-chain fatty acids were detected in the both types. The fatty acid composition of Fr. E-5-2 from the dry type was as follows: 16-1, 17%; 16-0, 31%; 18-0, 5.5%; 18-1, 9.0% and other acids 36%. And those from the wet type, 16-0, 33%; 16-1, 18%; 17-0, 10%; 18-1, 8.0% and other acids, 40%. (D) Fr. LPL, E-50: Diglycerides. In the gas chromatograms of Fr. E-50 from the both types of cerumens, several peaks were shown, and five of them were identical with palmitic, 16-0; palmitoleic, 16-1; stearic, 18-0; oleic, 18-1; and arachidonic acid, 20-4. Their fatty acid compositions were as follows: in E-50 from the dry type, 16-0, 34%; 16-1, 14%; 18-1, 15%; 18-0, 7.5%; 20-4, 6.0%; and other acids 28%. In E-50 from the wet type, 16-0, 26%; 16-1, 19%, 18-1, 14%; 18-0, 5.0%; 20-4, 4.0%; and other acids, 34%.
(E) Fr. LPL, E-100: Monoglycerides. In the case of Fr. E-50 from the both types of cerumens, several peaks were shown in the gas chromatograms, in which prominent five were identical with palmitic, 16-0; palmitoleic, 16-1; stearic, 18-0; oleic, 18-1; and linoleic acid, 18-2. The fatty acid compositions were as follows: in E-100 from the dry type, 16-0, 22%; 16-1, 7.4%; 18-0, 6.1%; 18-1, 12%; 18-2, 33%; and other acids, 18%. And in E-100 from the wet type, 16-0, 25%; 16-1, 10%; 18-0, 7.0%; 18-2, 28%; and other acids, 20%.
DISCUSSIONS
On the lipid composition of cerumens, some observations were made by Senturia,4 Nakashimas and others, without particular considerations on the difference of wet or dry types.
According to our experimental results, the main component of the lipids prepared from the both types is cholesterol (free and ester), which is followed in quantity by an unknown lipid which was eluted with CHCl3: CH30H (98: 2 and 95: 5 in volume) from the column, triglycerides, and free fatty acids. There is no qualitative or quantitative difference between the two types of cerumen (see Table 1 ). The quantities of total cholesterol and free fatty acids are 8-10 and 1.2-2.2%, respectively, which are almost equal to the values by Lannos and Mortz6 (7.07%, 2.9%), but higher than those reported by Nakashima5 (2.48%, 0.85%). We have further examined the chemical behaviors of the unidentified lipid which was present in the polar-lipid moiety of the both types. It was eluted with C-M (98: 2) and C-M (95: 5) from the polar-lipid applied column and its yield amounted almost to 80% of the polar-lipid fraction. By thin layer chromato graphy, it gave a few spots with higher Rf-values and seemingly bearing the characteristic of ceramide. But, infrared spectra of the substance was not influenced by mild alkaline hydrolysis. Absorption of >C=0 at 1,720cm-1 area persisted even after the hydrolysis. The behavior of the substance was accordingly different from that of ceramide. No infrared absorption was observed with the aqueous phase after alkaline hydrolysis. As seen in Fig. 4 , the infrared spectra indicated the presence of >C=O, but the presence of =CH2 was doubtful. The Legar reaction, which is elicited by >C=0 having active methylene group, was negative. After oxidation with periodic acid, the liophilic portion of the unknown lipid gave positive Schiff's reaction for aldehyde. It was suggested, therefore, that an -OH group was present adjacent to >C=0 posi tion. Neither sugar nor phosphorus was detected. The nitrogen content was 2.12% (Nessler's method), while the ninhydrin reaction was negative. Further investigations are required in order to clarify the details of its chemical nature.
By the analytical results of column and thin layer chromatography, sugar and P contents, the fraction eluted by C-M (90: 10) and the other fractions eluted subsequently by C-M (80: 20) were regarded to have glycolipid and phospholipid, respectively, although their small quantities did not permit of further identifica tions.
Free fatty acid components in these purified lipid were determined. Pal mitic, palmitoleic and oleic acids were determined commonly as the main free fatty acid components in the lipid preparations of the both types. There were no qualitative and quantitative differences between the two types. These results were compared with those reported by Haahti et al.' who analyzed relative amounts of free fatty acids in lipid preparations from the cerumens of adults and infants of the white race under 6 months of age and found a higher amount of myristic acid in the adults, while oleic acid was higher in the infants. The difference between this result and ours is probably due to the difference in ages of examined subjects, since the specimens analyzed by us were collected from children of 7-12 years of age.
On the contents of cholesterol esters, diglyceride and monoglyceride in the lipids, almost identical values were obtained with both types of cerumens . However, triglyceride, stearic and linoleic acids could hardly be detected in the wet type, while these fatty acids were found in the dry type in amounts of 17% and 13%, respectively.
